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occur simultaneously but in opposite directions, points the
way for a sharp definition of the condition of equilibrium.

We shall choose as an example the formation of ethyl acetate
from acetic acid and ethyl alcohol.
If we consider the reaction

CH3COOH + C2H5OH = CH3COOC2H5 + H2O,          (2)

it can be said that double decomposition between the acetic acid
and the alcohol molecules can occur only where these molecules
meet.

The number of such collisions between molecules in the unit
time is clearly proportional to the concentration of the acid (Caeid)
and that of the alcohol (Caic.).

The velocity (sj) with which the reaction represented in equation
(2) occurs is therefore

*! = &iCacid X Caic.,                                      (3)

where kt represents the velocity with which the reaction would
take place if both of the reacting substances had the unit concen-
tration. *

Simultaneously with reaction (2) the following opposing reaction
takes place:

CH3COOC2E5 + H,0 = CH3COOH 4- C2H5OH.           (4)

If the concentration  of the ester is Cester,  that of the water
Cwater, then the velocity of this decomposition (sa) is

S2 = ^Cester X Cwater,                                   (5)

wherein &2 is the velocity with which this reaction (4) would occur
if both of the reacting substances had the unit of concentration.
When, equilibrium has been reached, then

consequently, according to (3) and (4),
&iCacid X Caic. = fester * Crater,
% __ Cester X Cwater                                     /g\
X  Caic.